Early growth response factor-1 mediates insulin-inducible vascular endothelial cell proliferation and regrowth after injury.
Hyperinsulinemia in diabetes mellitus is a significant risk factor in the development of atherosclerosis and early restenosis after balloon angioplasty. These manifestations could be mediated by the ability of insulin to potentiate the cellular proliferative and reparative response of vascular cell types to local stimuli. Here we demonstrate that insulin stimulates DNA synthesis in aortic endothelial cells. Reverse transcription-polymerase chain reaction and Northern blotting revealed that insulin induces the expression and transcriptional activity of the immediate early gene and zinc finger transcription protein, early growth response factor-1 (Egr-1). Western immunoblot analysis revealed that insulin-inducible Egr-1 expression was inhibited using phosphorothioate-specific antisense oligonucleotides targeting Egr-1 mRNA. These agents blocked endothelial cell DNA synthesis stimulated by insulin in a dose-dependent manner and inhibited the capacity of insulin to potentiate the reparative response of endothelial cells to mechanical injury in vitro. These oligonucleotides also attenuated wound repair in smooth muscle cells. DNA synthesis induced by insulin was suppressed by inhibitors of two upstream activators of Egr-1, extracellular signal-regulated kinase (ERK) and phosphatidylinositol 3-phosphate (PI 3-K), whereas p38 kinase inhibitors had no effect. These present findings demonstrate that insulin-inducible DNA synthesis and repair after injury are processes critically dependent upon the activation of Egr-1. Additionally, they implicate this transcription factor as a potential target for the inhibition of restenosis in diabetics.